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Project Overview and Objectives

® Promote New Energy
Storage Technologies that
can achieve California’s long
range energy goals:

® [ncreased energy utilization
efficiency

® Reduced demand for out of
state energy procurement

® Reduced overall energy costs
to consumers

m Total emissions reductions



Data Acquisition Objectives

leasured Paramet

m Develop customized design
specifications associated with the
DAS for each demonstration

®m Provide a safe and secure means
of data transmittal, storage, and
backup for each demonstration

m Supply a web interface to display
system info and provide query-
able electric parameter and
operational information




FESS Demo Custom DAS Needs

For the FESS demo key elements
of success include:

Availability
(%o available capacity)

Electrical response time to a

change of state signal

Overlays of desired power profile
vs actual response
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Energy Storage Demo Website

Homepage detailing the project and the project objectives

Separate main-page for each demonstration project

Electrical configuration

..... Sandia
Hatiorul
\‘E ||||| s

'|1 i' ’_ CEC.-'DOE Energy Storage Collaboration

|||||||||||||||||| and US Depanment of Energy J

information (one line
diagrams) detailing each
application

E Energy Storage Collaboration

Summary status pages

Password protected area
= Analytical Tools

® Query Help Instructions

m Saved and Pre-Defined Charts
and Graphs
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National
Laboratories

CEC/DOE Energy Storage Collaboration

A California Energy Commission and U.S Department of Energy Joint Project
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Micro Grid Demo

Project Participants
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Related Links:
CEC
DOE
SHL
ESA

Login

Welcome to the CEC/DOE Energy Storage Collaboration
Web Site

The collaboration, sponsored by the California Energy Commission (CEC) and the U.S. Department
of Energy (DOE), involves the installation of up fo five advanced energy-storage technologies within
Califarnia. To track the performance of these technologies, monitors for detailed data acquisition will
he installed at each demonstration site. Energy-related parameters, such as voltage, current, energy
in, and energy out, will be sampled, and the resulting data will be stored for subsequent analysis and
presentation. Fortips on navigating this site, please click here.

A ZBB flow battery installed at a A Beacon Flywheel Energy Storage | A Dynamic Stabilizer using Masmwell
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mitigate distribution congestion, feasibility of using a flywhesl to through for power interruptions to
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This site is managed by EPRI Sclutions, Inc, for DOE/Sandia Naticnal Laboratories.
Emasil the webmaster st webmaster@eprisolutions. com.
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You are here: Home W Demonstration of a Flywheel Energy Storage System (FESS)
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B Real Time Data
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Demonstration of a Flywheel Energy Storage System for
Frequency Regulation Services

+ Project Overview
+« How the Technology is Being Applied
» Technology Description

Project Overview

This project demaonstrates a flywheel energy storage system designed to respond to a regional
transmission operator signal to quickly add or subtract power from the grid in a frequency
regulation support mode. Using this concept, the flywheel recycles energy (store energy when
generation exceeds lcads; discharge energy when lead exceeds generation) instead of trying to
constantly adjust generator output.

The California Energy Commission is supplying project implementation funding and the U3
Department of Energy ESS program is sponsoring and funding the data management, collection
and analysis activities. The data management activities are directed by Sandia Mational
Laboratories through contracts with EPRI Solutions Inc and Distributed Wility Associates.

Why is CEC/DOE Sponsoring This Project

This project is being sponsored to determine the relative benefits of having faster responding
generation resources. Additionally, understanding the response time of a flywheel storage system
as compared to traditional generatar response time will provide a better determination of

the required sizing for flywheel and other fast response systems.

When aggregated to reach appropriate outputinput levels there are many benefits that a flywheel
energy storage system (FES3) can offer to the electric grid. The primary benefits are:

m |ncreased Available energy: Because present day generators need to be operated below
their maximum capability to provide regulation, they are not available to provide their
maximum power. Typically generators need to be below their maximum capacity by 2 times
the amount of regulation in order to provide headroom for safe operation. If all regulation
were accomplished by FESS, then there would be an additional 2-4 % generation capacity
without adding new generatars.

m Support Distributed Generation with Local Voltage Support: Several Projects have already
shown the benefits of using flywheels for local voltage support. This includes a project on
the NY City transit system, where ten 1.6 KWh flywheels provide support between train
stations. As flywheel storage increases, as will be demonstrated by this project, the
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A California Energy Commission and U.S Department of Energy Joint Project

You are here: Home W Login

— Login to the Energy Storage Demonstration Project
ZBB Demo
FESS Demo Notice:

Micro Grid Demo
Toview data on the Energy Storage Demaonstration site, you must have authorization from one of the Project

Project Participants Managers below.
Contact Us
To request authorization, send an email to the appropriate Project Manager. If you are approved, you will receive
Related Links: an email message with additional instructions.
CEC
DOE Garth Corey - Sandia National Laboratories
SHL
ESA

Matthew Knudson - Palmdale Water District
Jim Arseneaux - Beacon Power

Peter Lex - ZBB Energy

Registered users login here:

User Mame

Fasswaord

Forgot your password?

@:l mailto: gpcorey @sandia. gov




Welcome: General User
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Archival Data From the FESS Demo

Welcome to RemotePQ.Com monitering service. Existing customers
please use the login box below to gain access to your monitoring data.
If you are not an existing customer, click on demo if you would like to
take a test drive of the system.

Username: ||
)
<2 [

customer login

PO Monitoring Sites Tor CE(

Below is a list of the active monitoring sites that you have
access to. If one of your active sites does not appear in this list,
please contact montonng@eprisclutions.com for assistance.
iChek on one of the following bnks bo wiew your moritonng data for that site




Data From the Flywheel Demo
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Real Time Data From the FESS Demo
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FESS Demo Three-Phase Voltage

and Current “Oscilloscope Mode”
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Independent Confirmation of Beacon Data
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Power Delivered and Absorbed by the Flywheel Over a 5 hour Test Period as Reported by The Shark Energy Meter
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You are here: Home W Introduction to the Micro Grid Energy Storage Demaonstration

Home

ZBB Demo
FESS Demo

Micro Grid Demo
B Introduction
B Historical Data

Project Participants
Contact Us

Logout
Username: ddorr

Micro Grid Energy Storage Demonstration

= Project Overview
« Technology Description
+ How the Technology is Being Applied

Project Overview

This project will demonstrate the use of
ultracapacitor energy storage module in
support of a selection of distributed
energy resources that could potentially
be configured as an electric microgrid.
To support the demaonstration, Palmdale
Water District (Palmdale) in California
has installed a variety of new distributed
energy resources to supply facility power
in an environmentally friendly way. These
resources include a 950 kilowatt wind
turbine, a 200 kilowatt natural gas
generator, and a 250 kilowatt water
turbine generator. It is expected that with
these new distributed generation
sources, the facility will be able to supply the majority of its electric power needs forthe nearfuture

To supplement the electrical peformance of these technologies, Morthern Power Systems will develop
and demaonstrate a 450 kilowatt storage system called the electric energy storage system. Data collection
and management for this system demonstration is being funded by the U 5. Department of Energy (DOE).
The system will be installed at Palmdale's Clearwell Pumping Station (Clearwell). The energy storage
systemn utilizes ultracapacitors coupled with advanced power electronics and controls to maintain electric
arid stability even during brief power system variations and momentary power interruptions.

The California Energy Commission is supplying project implementation funding and the US Deparntment
of Energy ESS program is sponsaoring and funding the data management, collection and analysis
activities. The data management activities are directed by Sandia Mational Laboratories through contracts
with EPRI Solutions Inc and Distributed Utility Associates.

Why is CEC/DOE sponsoring this project?

This project offers a unique opportunity to demaonstrate and better understand the capabilities of a zinc
hrnmine hatterv hazed stnrane sveterm and crominare the econnmicrs and lifervcle costs tn snme nf the




Data From the Micro Grid Demo
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Summary and Conclusions

m Website is operational — data is being collected for the
Palmdale Site and the for the FESS Demo —

http://www.energystoragedemo.net/cec

m Web based data acquisition system is structured for
security, redundancy, availability and expandability

® Data acquisition cost are running less than 5% of the
overall project costs

m Archival value of the data will most likely have an
inverse relationship to the project costs..... 1.e. 95% of
the value will be the archived data
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